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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new glucosyltransferase inhibitor having an excellent 
performance, a plaque formation inhibitor, an inhibitor for gingivitis and/or periodontal disease 
by using a natural material having a high safety and an oral cavity agent, a dental caries- 
preventing agent, a food or beverage, etc., imparted with the dental caries-preventing activity 
by adding them. 

SOLUTION: The glucosyltransferase inhibitor, plaque formation inhibitor and gingivitis and/or 
periodontal disease inhibitor are characterized by containing a 8-glucan and/or mevalonic acid 
as active ingredients. And further, by adding them, the oral cavity agent, caries-preventing 
agent, and food and beverage imparted with the caries-preventing activity are provided. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Glucosyltransferase inhibitor with the operation which this invention checks the activity of the 

enzyme and glucosyltransferase which compounds glucan leading to a caries, and prevents 

generating of a cavity, It is related with the agent for the mouths and ingesta which gave a plaque 

formation depressant, a gum salt, a periodontosis depressant, and a caries prophylactic action 

with the operation which controls formation of the plaque used as the nursery ground place of the 

microorganism in the mouth, and prevents periodontosis. In this specification, it is called ingesta 

in the meaning which includes not only the thing in which people eat [ drinking and ] but the 

feed or food of livestock or a pet which may cause a caries. 
[0002] 

[Description of the Prior Art] 

The enzyme and glucosyltransferase which the microorganism in the mouth, especially a 
Streptcoccus mutans produce are participating in generating of a caries. That is, some sucrose in 
the ingesta which remained in the mouth changes with operations of glucosyltransferase to 
strong glucan of insoluble in water nature and adhesion, and with the microorganism in the 
mouth, it adheres on the surface of a gear tooth, and forms a plaque (dental plaque). And it is a 
caries that the microorganism in a dental plaque metabolizes the sugar in food, make acid, and 
this acid delimes and erodes dental enamel. 
[0003] 

Therefore, it not only removes the dental plaque which adhered on the surface of the gear tooth 
using toothbrushing etc., but [ in order to prevent a caries, ], It is most effective by checking the 
growth of a Streptcoccus mutans and the operation of glucosyltransferase in the mouth to prevent 
generation of glucan and to keep a plaque from arising by extension. 
[0004] 

From such a viewpoint, the agent for the mouths and ingesta which gave the caries prophylactic 
action came to be provided in recent years by making the substance which has 
glucosyltransferase inhibitory action, and the substance which controls plaque formation contain. 
The glucosyltransferase inhibitor conventionally known as a thing suitable for such a use is 
MUTASU theine, crude drug tannin, ellagic acid, green tea polyphenol, an oolong tea extract, 
etc. Although secretion of **** is promoted for prevention or a therapy or there is use of ethanol, 
various germicides or an anti-inflammatory agent, etc., etc., periodontosis produced according to 
dirty states, such as residue of ingesta, and propagation of various microorganisms, on oral 
hygiene, such as gingivitis and periodontoclasia, It was not able to be said that the performance 
was enough. 
[0005] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention uses a natural product with high safety as a raw material, and new 
glucosyltransferase inhibitor, plaque formation depressant and gingivitis which have the 
outstanding performance and/or a periodontosis depressant, and also they are added, It is in 
providing an agent for the mouths, caries preventive, ingesta, etc. which gave the caries 
prophylactic action. 
[0006] 



[Means for Solving the Problem] 

beta glucan and mevalonic acid find out having a caries prophylactic action and a periodontosis 
prophylactic action, and this invention persons came to complete this invention, as a result of 
repeating examination wholeheartedly. 
[0007] 

That is, glucosyltransferase inhibitor, wherein this invention contains beta glucan and/or 

mevalonic acid as an active principle is provided. 

[0008] 

A plaque formation depressant, wherein this invention contains beta glucan and/or mevalonic 

acid as an active principle is provided. 

[0009] 

A gingivitis depressant and/or a periodontosis depressant, wherein this invention contains beta 

glucan and/or mevalonic acid as an active principle are provided. 

[0010] 

This invention provides said glucosyltransferase inhibitor, a plaque formation depressant, a gum 
salt depressant, and/or a periodontosis depressant whose beta glucan is of the grain origin, the 
microorganism origin, and/or the basidiomycetes origin. 
[0011] 

An agent for the mouths, wherein this invention contains a kind chosen from a group of said 
glucosyltransferase inhibitor, a plaque formation depressant, a gingivitis depressant, and a 
periodontosis depressant or two sorts or more is provided. 
[0012] 

Dental caries preventive or dental caries prevention nature ingesta, wherein this invention 
contains a kind chosen from a group of said glucosyltransferase inhibitor, a plaque formation 
depressant, a gingivitis depressant, and a periodontosis depressant or two sorts or more is 
provided. 
[0013] 

[Embodiment of the Invention] 

beta glucan as used in the field of this invention is a kind of polysaccharide, and 1-2-beta-D- 
glucopyranose combination, 1-3-beta-D-glucopyranose combination, 1-4-beta-D-glucopyranose 
combination, It has at least two or more kinds of combination in 1-6-beta-D-glucopyranose 
combination, and is mentioned as an example which is chosen from the group of beta glucan of 
grain origin, beta glucan of microorganism origin, and beta glucan of the basidiomycetes origin 
and in which two or more sorts are [ a kind of ] preferred. 
[0014] 

When beta glucan of grain origin is explained, as grain, a grass is preferred. As an example of a 
grass, cereals, such as rice, wheat, corn, Sorghum, Japanese millet, foxtail millet, millet, barley, 
Oates wheat (oats), and rye, can be mentioned, beta glucan especially obtained from these 
grasses by extraction is preferred. In this invention, beta glucan obtained by extraction is also 
called extraction beta glucan. 
[0015] 

beta glucan extracted from this grass should just add and extract an extracting solvent to the 
grass which restriction in particular does not have in that extraction method, and serves as 
extraction feed. The extract itself when solid liquid separation is carried out. Or it is usable in 
things obtained with which manufacturing method, such as a fluid which condensed beta glucan 
extracted by the method more publicly known than an extract, a thing of a solid state, or a fluid 



which refined by the method more publicly known than an extract, and raised purity, a thing of a 
solid state, the thing of which gestalt, or anything of purity. Even if the ingredient from which it 
was extracted other than beta glucan, of course is being mixed, it is satisfactory in any way. In 
this invention, it is called beta glucan from which these were all extracted from the grass. 
[0016] 

Although the whole vegetation grows in extraction with a raw material, it is preferred to use the 
comparatively high seed of the content of beta glucan. What ground the whole (unpolished flour) 
may be begun and any of the rice bran, the wheat bran, the malt, germ, and albumen part which 
are obtained by the purification process of cereals may be used. It is wheat bran, a germ, etc; of 
the rice bran, rice bran and wheat which generate unpolished flour and grain of barley and Oates 
wheat preferably in the albumen portion which carried out rice polishing from the peripheral 
part, or that case, or corn, and is rice bran by which it is generated in the albumen portion which 
carried out rice polishing of unpolished flour and grain of barley and Oates wheat from the 
peripheral part still more preferably, or that case. 
[0017] 

beta glucan extracted from the grass, 1-2-beta-D-glucopyranose combination, 1-3-beta-D- 
glucopyranose combination, beta glucan which has 1-4-beta-D-glucopyranose combination and 
at least two or more kinds of 1-6-beta-D-glucopyranose combination is preferred, and it is 
preferred to contain beta glucan which consists of 1-3, 1-4-beta-D-glucopyranose combination. 
[0018] 

When the extraction method from the grass of beta glucan is explained, beta glucan in a grass, It 
can be made to be able to dissolve as solution as a water soluble polymer, for example, water, 
warm water, hot water or salting in liquid and also acid, alkaline solution, an organic solvent, etc. 
can be used for the cereals powder of a grass, and the solvent of 2-100 times the amount of 
opposite powder can extract at arbitrary time and arbitrary temperature. Solid liquid separation of 
the extract can be carried out, and beta glucan can be obtained. Also in these, beta glucan 
extracted with water, warm water, or hot water is preferred, and beta glucan extracted with with 
an 80 ** or less temperature [ not less than 4 ** ] warm water is more preferred. An extraction 
accelerator etc. may be added at the time of extraction. 
[0019] 

How to use the nature barley of many waxes as a raw material, and specifically manufacture by 
water extraction as a method of obtaining beta glucan of the amount of polymers from barley, for 
example (JP,4-1 1 197,B), Or use barley and the Oates wheat as a raw material, and by alkaline 
extraction, neutralization, and alcoholic precipitate. The barley rice bran of a method (JP,6- 
83652,B) and 82% or less of the rice polishing yield which obtains beta glucan of the weight 
average molecular weight 1 00,000-1 million is used as a raw material, What used as 
depolymerize beta glucan beta glucan obtained by the way (JP,1 1-225706,A) 80-90 ** hot water 
extracts beta glucan etc., and beta glucan obtained with these manufacturing methods by the still 
more publicly known method, for example, any of the hydrolysis reaction of polysaccharide 
publicly known as the method of depolymerize - although ~ it is available. For example, 
hydrolyzing with application-of-pressure heating under acid existence is known, and 
depolymerize of the water soluble polysaccharide can be carried out using this. The 
depolymerize using the hydrolysis reaction by an enzyme is also effective, and a 1 and 3-beta 
glucanase etc. can be used as an enzyme, beta glucan obtained directly from raw material grain 
by extracting by methods, such as WO 98/No. 13056 gazette and JP,2002-97203,A, can also be 
used again. The extraction accelerator of a statement, etc. may be used for JP,2002-105103,A. 



[0020] 

Although it is [ beta glucan of grain origin used for this invention ] usable also in beta glucan 
which is a polymers object and has which weight average molecular weight, since it rises with 
the fall of a molecular weight, 100,000 or less thing is [ 3 million or less molecular weight / 
500,000 or less ] still more preferably good preferably. For example, depolymerize of the beta 
glucan obtained from the grass by extracting may be carried out by a publicly known method, 
and it may extract beta glucan of direct low molecular weight so that water solubility may 
become good. 
[0021] 

If beta glucan of microorganism origin is explained, microorganisms contain a lot of [ the cell 
itself] beta glucan to the cell wall, and the cultured cell obtained by inoculating microorganisms 
into each growth medium and proliferating a biomass can be used for it as it is. beta glucan 
extracted from the cultured cell wall residue produced by crushing a cultured cell, crushing the 
cultured cell wall residue produced by removing contents, a cultured cell, or a cultured cell, and 
removing contents - as it is - or either being used although refined, but. It is preferred to use 
extracted beta glucan. 
[0022] 

Although it is also possible to use beta glucan by which secretory production was carried out out 
of the biomass and beta glucan after performing [ the culture medium after the end of culture ] 
isolation / refining operation for beta glucan from remaining as it is or culture medium can be 
used, It is preferred to use beta glucan after performing isolation / refining operation for beta 
glucan from culture medium. 
[0023] 

beta glucan extracted from the cultured cell wall residue produced by beta glucan of 
microorganism origin crushing a cultured cell or a cultured cell, and removing contents as it is, 
Or refining and using is preferred and it is still more preferred to use what refined beta glucan by 
which secretory production was carried out out of the biomass of microorganisms from culture 
medium or culture medium. 
[0024] 

Safety is highly suitable for the microorganisms by which edible is conventionally presented 
with microorganisms suitable for obtaining beta glucan from microorganism. That is, they are 
algae, such as a yeast fungus, lactic acid bacteria, Bacillus natto, acetic acid bacteria, an 
aspergillus, chlorella, and Spirulina, and the microorganisms of an AUREOBASHIJIUMU 
(Aureobasidium) group. 
[0025] 

Yeast, squeezing baker's yeast which are classified into the Saccharomyces (Saccharomyces) 
group used at alcoholic brewing and bread-making processes, such as beer, white distilled liquor, 
sake, wine, and whiskey, as a yeast fungus, The yeast used by soy sauce brewing, the Candida 
(Candida) group used for single-cell-protein production, etc. are mentioned. 
[0026] 

As lactic acid bacteria, the Lactobacillus (Lactobacillus) group and Bifidobacterium 
(Bifidobacterium) group of a Bacillus, Although normal use of the Leuconostoc (Leuconostoc) 
group of a micrococcus, a PEDIOKOKKASSU (Pediococcus) group, a streptococcus 
(Streptococcus) group, and the RAKUTOKOKKASU (Lactococcus) group is carried out, In 
addition, an enterococcus (Enterococcus) group, a BAGOKOKKASU (Vagococcus) group, The 
lactic acid bacteria of a KARUNO bacterium (Carnobacterium) group, an AEROKOKKASU 



(Aerococcus) group, and a tetra GENOKOKKASU (Tetragenococcus) group can be used. As a 
concrete lactic-acid-bacteria stock, RAKUTO bacillus Voulgaris (Lactobacillus bulgaricus), 
RAKUTO bacillus HERUBETIKASU (L. helveticus), RAKUTO bacillus acid FIRUSU (L. 
acidophilus), RAKUTO bacillus RAKUTISU (L. lactis), RAKUTO bacillus KAZEI (L. casei), 
RAKUTO bacillus brevis (L. brevis), RAKUTO bacillus plan TARAMU (L. plantarum), A 
RAKUTO bacillus salmon (L. sake), the streptococcus thermofilus (Streptococcusthermophilus), 
Streptococcus RAKUTISU (S. lactis), streptococcus KUREMORISU (S. cremoris), 
Bifidobacterium longum (Bifidobacterium longum), Bifidobacterium bifidum (B. bifidum), 
Bifidobacterium breve (B. breve), Bifidobacterium yne fan TISU (B. Mantis), Leuconostoc 
KUREMORISU (Leuconostoc cremoris), Leuconostoc dew plant TEROEDESU 
(Ln.mesenteroides), Leuconostoc OENOSU (Ln.oenos), 

PEDIOKOKKASUASHIDIRAKUTISHI (Pediococcus acidilactici), One kind of the lactic acid 
bacteria currently used conventionally [, such as PEDIOKOKKASUSEREBISHIE (P. 
cerevisiae) and PEDIOKOKKASUPENTOSASEUSU (P. pentosaceus), ] or two kinds or more 
can be used. These may be used individually and may make two or more kinds live together. In 
addition to this, culture of lactic acid bacteria may be independently cultivated with culture of a 
Bifidobacterium bacillus, and it may mix. 
[0027] 

As a microorganism belonging to an AUREOBASHIJIUMU (Aureobasidium) group, Any may 
be sufficient if it is a strain which produces the glucose polymer which has beta combination out 
of abiomass by cultivating the microorganism concerned, As the example, it is a strain of an 
AUREOBASHIJIUMU pull lance (Aureobasidium pullulans), and IF04466, IF06353, IF07757, 
ATCC9348, ATCC3092, and ATCC433023 grade can specifically be used. 
[0028] 

In addition, the bacillus (Bacillus) group strain of Bacillus natto, the strain of the acetobacter 
(Acetobactor) group which is acetic acid bacteria, The Aspergillus (Aspergillus) group, 
penicillium (Penicillium) group which are aspergilli, The strain of the AUREOBASHIJIUMU 
(Aureobasidium) group by which carrying out secretory production of algae, such as chlorella 
and Spirulina, dry chlorella powder, and the pullulan out of a biomass is known, In addition, the 
xantho monas (Xanthomonas) group by which producing the polysaccharide thickener used as a 
food additive is known, The Aeromonas (Aeromonas) group, an azotobacter (Azotobactor) 
group, The Alcaligenes (Alcaligenes) group, an ERUWINA (Erwinia) group, The Enterobacter 
(Enterobactor) group, a SUKUREROTIUMU (Sclerotium) group, The strain of the Pseudomonas 
(Pseudomonas) group, the Agrobacterium (Agrobacterium) group, and a macro Phomopsis 
(Macrophomopsis) group can be mentioned. 
[0029] 

What basidiomycetes contained a lot of beta glucan in the sclerotium in which a fruit body and 
fungal threads gathered massive, and was pulverized when beta glucan of the basidiomycetes 
origin was explained, Or either, such as what refined beta glucan from the extract extracted from 
the grinding thing or the extract, can be used as beta glucan of the basidiomycetes origin. The 
spore of basidiomycetes can be budded and the cultured cell obtained by inoculating a mycelium 
into each growth medium and proliferating a biomass can be used as it is. Or the cultured cell 
wall residue produced by crashing a cultured cell and removing contents, Or a mycelium 
cultured cell or a mycelium cultured cell can be crushed, and remaining as it is or the refined 
thing can use beta glucan extracted from the cell wall residue produced by removing contents as 
beta glucan of either basidiomycetes origin. When using beta glucan by which secretory 



production was carried out out of the biomass, beta glucan separated and refined from the culture 
medium after remaining as it is or culture in culture medium can be used as beta glucan of 
basidiomycete origin. 
[0030] 

beta glucan which pulverized a fruit body and sclerotium and was extracted from them among 
these ~ as it is ~ or it refines and a mycelium cultured cell. Or remaining as it is or refining and 
using further desirable beta glucan by which secretory production was carried out besides a 
biomass for beta glucan extracted from the cell wall residue produced by crushing a mycelium 
cultured cell and removing contents with culture medium. Or it is further most preferred to use 
the thing refined from culture medium. 
[0031] 

Although a cultivar is the most preferred as basidiomycetes, beta glucan from the terminal fungi 
with which commercial production is not presented can also be used for this invention. As an 
example, Agaricus blazei, a morel, a friend bamboo, EZOHARITAKE, An enoki mushroom, a 
beefsteak mushroom, a Jew's-ear, a veiled lady, KURITAKE, a salmon spittle bamboo, A shaggy 
ink cap, Hericium, shiitake mushroom, a false truffle, a white fungus, Lyophyllum, Pleurocybella 
porrigens, Pheurotus citrinopileatus, chuling maitake mushrooms, a spittle oyster mushroom, 
Cordyceps sinensis, a nameko mushroom, a bootlace fungus, bootlace-fungus MODOKI, a 
NIOU Shimeji mushroom, NIKAWAUROKOTAKE, NIKAWAHARITAKE, aNUMERISUGI 
bamboo, NUMERISUGITAKEMODOKI, a southern milk-cap, An oyster mushroom, Hoelen, 
Volvaiella volvacea, BUNASHMEJI, BUNAHARITAKE, a phon Shimeji mushroom, maitake 
mushrooms, susivhur polypore, pine OUJI, a mushroom, matsutake, a varnished conk, a little 
olive, MURASA Tricholoma flavovirens Lund, a penny bun, Hericium erinaceum, willow 
matsutake, etc. are mentioned. 
[0032] 

The method of isolating as beta glucan the cell wall residue of microorganisms and 
basidiomycetes, The solvent of an adequate amount is added to the cultivated microorganism 
fungi, the cultivated mycelium, or the sclerotium and the fruit body which were grown, some cell 
walls can be destroyed by autolysis or addition of hydrolase, contents can be made to be able to 
run off, and it can isolate considering cell wall residue as beta glucan by collecting residue 
ingredients. A damage can be given to the cell of microorganism fungi or basidiomycetes 
according to the physical force of an French press, an ultrasonic crusher, etc., a part can be 
destroyed, contents can be removed, and it can obtain as beta glucan by collecting residue. 
[0033] 

The extraction method of beta glucan of microorganisms and basidiomycetes should just add and 
extract an extracting solvent to the microorganisms and basidiomycetes which restriction in 
particular does not have and serve as extraction feed. Kinds, such as water, salting in liquid, an 
acid aqueous solution, an alkaline aqueous solution, and an organic nature solvent, or two sorts 
or more of mixed solvents etc. can be used for an extracting solvent. Extraction efficiency can be 
raised by using together the enzyme which disassembles a cell wall. The extract itself when solid 
liquid separation of the extract is carried out. Or it is usable in things obtained with which 
manufacturing method, such as a fluid which condensed beta glucan extracted by the method 
more publicly known than an extract, a thing of a solid state, or a fluid which refined by the 
method more publicly known than an extract, and raised purity, a thing of a solid state, the thing 
of which gestalt, or anything of purity. Even if the ingredient from which it was extracted other 
than beta glucan, of course is being mixed, it is satisfactory in any way. In this invention, it is 



called beta glucan from which these were all extracted from microorganisms and 
basidiomycetes. beta glucan which will be applied to this invention if the extraction method from 
the microorganisms of beta glucan and basidiomycetes is explained, It can be made to dissolve as 
solution as a water soluble polymer, for example, is abasidiomycete, The mushroom generally 
marketed can be dried, water, warm water, hot water or salting in liquid and also acid, alkaline 
solution, an organic solvent, etc. can be used for the ground powder, and the solvent of 2-100 
times the amount of opposite powder can extract at arbitrary time and arbitrary temperature. 
Solid liquid separation of the extract can be carried out, and beta glucan can be obtained. Also in 
these, beta glucan extracted with water, warm water, or hot water is preferred, and beta glucan 
extracted with with an 80 ** or less temperature [ not less than 4 ** ] warm water is more 
preferred. Extraction accelerators, such as an enzyme solution, etc. maybe added at the time of 
extraction. 
[0034] 

Microorganisms and beta glucan of the basidiomycetes origin, 1-2-beta-D-glucopyranose 
combination, 1-3-beta-D-glucopyranose combination, beta glucan which has 1-4-beta-D- 
glucopyranose combination and at least two or more kinds of 1-6-beta-D-glucopyranose 
combination is preferred, beta glucan which consists of 1-3-beta-D-glucopyranose combination 
and 1-4-beta-D-glucopyranose combination especially, Or beta glucan which consists of 1-3- 
beta-D-glucopyranose combination and 1-6-beta-D-glucopyranose combination, Or it is 
preferred to contain beta glucan which consists of 1-3-beta-D-glucopyranose combination, 1-4- 
beta-D-glucopyranose combination, and 1-6-beta-D-glucopyranose combination. 
[0035] 

Especially the water-soluble thing of beta glucan used for this invention is preferred. The 
enzyme and glucosyltransferase which the microorganism in the mouth, especially a 
Streptcoccus mutans produce are participating in generating of a caries, It turns out that some 
sucrose in the ingesta which remained in the mouth changes with operations of 
glucosyltransferase to strong glucan of insoluble in water nature and adhesion, and it adheres on 
the surface of a gear tooth, and forms a plaque (dental plaque) with the microorganism in the 
mouth. It is thought that beta glucan used by this invention is effective in suppressing generation 
of strong glucan of the insoluble in water nature and adhesion within this mouth. 
[0036] 

Since water solubility becomes good with the fall of a molecular weight, 100,000 or less thing is 
[ 3 million or less molecular weight / 500,000 or less ] still more preferably good, although it is 
usable also in beta glucan which the microorganisms or basidiomycetes origin beta glucan used 
for this invention is a polymers object, and has which weight average molecular weight 
preferably. Depolymerize of the beta glucan obtained from microorganisms or basidiomycetes 
may be carried out by a publicly known method, and it may extract beta glucan of direct low 
molecular weight so that water solubility may become good. 
[0037] 

Next, mevalonic acid is explained. Although the mevalonic acid as used in the field of this 
invention is participating in the isoprenoid related substance biosynthesis metabolic turnover of 
very many living things in a nature, it is the mevalonolactone which took the lactone type, and 
mevalonolactone exists as mevalonic acid in solution. In this specification, mevalonic acid and 
mevalonolactone are treated as synonymous words. 
[0038] 

the method of producing from a microorganism as a method of mass production of mevalonic 



acid is known (JP,7-89938,B.) In references, such as JP,7-89939,B, JP,7-89940,B, JP,7-51068,B, 
and the patent No. 2763782 gazette, and this method, R-mevalonic acid which is a naturally 
occurring type is obtained. 
[0039] 

Although two sorts of optical isomers, R-mevalonic acid, and S-mevalonic acid exist in the 
mevalonic acid obtained by chemosynthesis, in this invention, these racemate can be used as they 
are, and it can also be used, being able to divide only R-mevalonic acid of a naturally occurring 
type. It is also possible to use it, of course, dividing only S-mevalonic acid. 
[0040] 

The mevalonic acid used by this invention has preferred R-mevalonic acid of the point of the 

conformity to a living body, or safety to a naturally occurring type. 

[0041] 

In this invention, salts, such as metal salt univalent [ as mevalonic acid / of mevalonic acid ], or 
divalent, for example, sodium, potassium, and calcium, Or ester with alcohols, for example, 
methyl alcohol, ethyl alcohol, butyl alcohol, propylene glycol, glycerin, isopropyl alcohol, etc. 
can also be used. Although R-mevalonic acid salt and S-mevalonic acid salt exist in a salt, R- 
mevalonic acid ester and S-mevalonic acid ester exist in ester and these racemate can also be 
used as they are, R-mevalonic acid salt of the point of the conformity to a living body or safety to 
a naturally occurring type and R-mevalonic acid ester are preferred. 
[0042] 

Glucosyltransferase inhibitor of this invention, a plaque formation depressant, a gingivitis 
depressant, and a periodontosis depressant contain beta glucan and mevalonic acid which were 
mentioned above as an active principle. Respectively, although it may blend independently as an 
active principle, a synergistic effect is further expectable by using together. As for especially the 
content, although not limited, when it is beta glucan, 0.01 to 100 % of the weight is preferred in 
the whole quantity of glucosyltransferase inhibitor, a plaque formation depressant, a gingivitis 
depressant, and each periodontosis depressant. The case of mevalonic acid, or also when using 
beta glucan and mevalonic acid together, 0.01 to 100 % of the weight is preferred respectively in 
the whole quantity of glucosyltransferase inhibitor, a plaque formation depressant, a gingivitis 
depressant, and each periodontosis depressant. 
[0043] 

Glucosyltransferase inhibitor by this invention can be made to contain water or an organic 
solvent for appropriating for the use as other publicly known glucosyltransferase inhibitor, 
arbitrary auxiliary agents, an excipient, and a solution in addition to beta glucan and mevalonic 
acid, etc. The plaque formation depressant of this invention, a gingivitis depressant, and a 
periodontosis depressant can be made to contain water or an organic solvent for appropriating for 
the use as other publicly known plaque formation depressants, a gingivitis depressant, a 
periodontosis depressant, arbitrary auxiliary agents, an excipient, and a solution in addition to 
beta glucan and mevalonic acid, etc. similarly, glucosyltransferase inhibitor of this invention, a 
plaque formation depressant, a gingivitis depressant, and a periodontosis depressant - 
independence - or two or more sorts may be mixed. 
[0044] 

Glucosyltransferase inhibitor and the plaque formation depressant by this invention can be added 
to the agent for the mouths, and the operation can be used for the prevention of glucan generation 
and the control of plaque formation in the mouth. It can add to buccals and a gingivitis 
depressant and a periodontosis depressant are applicable to control of gingivitis and 



periodontosis. 
[0045] 

As an example of the agent for the mouths suitable as a candidate for addition, there are various 
toothbrushing, mouthwash, troches, chewing gum, paste for the mouths, gum massage cream, a 
collutory, a mouth deodorant, etc. 
[0046] 

Glucosyltransferase inhibitor of this invention, a plaque formation depressant, Neither other 
agent constituents for the mouths nor the agent manufacturing method for the mouths is 
restricted by addition of a gingivitis depressant and a periodontosis depressant, and as other 
constituents or an example of an additive agent, For example, calcium hydrogen phosphate, 
calcium carbonate, insoluble sodium metaphosphate, Abrasive soap, such as aluminosilicate, a 
silicic acid anhydride, and resin; Long chain sodium alkylsulfate, Surface-active agent;CMC, 
such as sodium lauryl sulfosulfate, lauryldiethanol amide, and sucrose fatty acid ester, 
Hydroxyethyl cellulose, alginate, a carrageenan, gum arabic, Binders, such as polyvinyl alcohol; 
A polyethylene glycol, sorbitol, Viscous agents, such as glycerin and propylene glycol; 
Saccharin and stevioside. Sweetening agents, such as glycyrrhizic acid, thaumatin, and 
Aspartame; Dehydroacetic acid, Antiseptics, such as sodium dehydroacetate; Menthol, carvone, 
eugenol, Perfume, such as anethole, mentha oil, spearmint oil, peppermint oil, eucalyptus oil, 
ginger oil, and anise oil; Various coloring matter etc. choose arbitrarily the raw material by 
which normal use is carried out to the agent manufacture for the mouths according to the kind 
and use of a product, It can manufacture with a conventional method. 
[0047] 

Other publicly known glucosyltransferase inhibitor, a plaque formation depressant, a gingivitis 
depressant, and a periodontosis depressant may be used together to the agent for the mouths, and 
an effective antimicrobial agent maybe further added to a Streptcoccus mutans to it. The thing 
further outstanding as an agent for the mouths can also be provided by adding arbitrary anti- 
inflammatory agents, an antimicrobial agent, a deodorizer, etc. As an example of the anti- 
inflammatory agent which can be added, cube gambir, liquorice, a bearberry leaf, A Scutellaria 
root, Engelhardtia chrysolepis Hance, Phycho, a white thom, a beefsteak plant, a peony, 
Mulberry bark, Apricot kernel, zizyphi fructus, caryophylli flos, a persicae semen, a muristicae 
semen, a Moutan bark, Extracts, such as a leaf of a mulberry; An azulene, allantoin, ursolic acid, 
oleanolic acid, Glycyrrhizic acid, glycyrrhetinic acid, or its derivative; Can mention tocopherol, 
tranexamic acid, etc. and as an example of the antimicrobial agent which can be added, Extracts, 
such as a gallnut, wild ginger, a physalis radix, a ginger, a dill, thyme, a rosemary, and an oil- 
soluble glycyrrhiza extract; ascorbic acid, MUTASUTIN, humic acid, linolic acid, linolenic acid, 
etc. can be mentioned. As an example of the deodorizer which can be used together, Hydrangeae 
dulcis folium, a fennel, Quercus salicina, Extracts, such as cinnamon, pepper, mace, a sage, a 
beefsteak plant, a ginkgo tree, an oyster leaf, green tea, oolong tea, capsici fructus, and a 
tamarind husk; rosin, oyster **, AKUCHIZORU, a chlorophyllin derivative, ellagic acid, 
chlorhexidine, a Maillard reaction thing, etc. can be mentioned. 
[0048] 

The glucosyltransferase inhibitor, the plaque formation depressant, gingivitis depressant, and 
periodontosis depressant which make an active principle beta glucan and/or mevalonic acid of 
this invention melt into water easily by practical use concentration. Therefore, there is no point 
especially difficult for blending this with the agent for the mouths, especially an aquosity mouth 
solvent. Although the suitable appending rate changes with the strength and addition subjects of 



activity, the total quantity of beta glucan which is an active principle to the agent whole quantity 
for the mouths, and mevalonic acid is [ about 0.001 to 5.0 % of the weight ] optimum dose, and 
especially a desirable compounding rate is about 0. 1 to 1 .0 % of the weight. 
[0049] 

Glucosyltransferase inhibitor by this invention, a plaque formation depressant, a gingivitis 
depressant, and a periodontosis depressant, It can add to ingesta, especially the ingesta 
containing sucrose it not only can use it as an agent for the mouths, but, and generation 
prevention ****** 0 f glucan in the mouth and a plaque can be used as the dental caries 
preventive and the meal prevention nature ingesta on which it crawls further which are used for 
prevention of a caries. There are a soft drink, confectionery, bread, a candy, chewing gum, an 
oleaster, jelly, chocolate, a hard candy, a processed food, pet food, feed, etc. in the example of a 
thing suitable as ingesta for addition of dental caries preventive, and these serve as dental caries 
prevention nature ingesta by adding. 
[0050] 
[Example] 

Hereafter, an example is shown and this invention is explained. 
[0051] 

[The example 1 of an examination] Measurement of beta glucan content of grain origin 
Analysis of beta glucan of grain origin was conducted by the McCleary method (enzymatic 
process) using beta glucan measurement kit of megger ZAIMU. first, the case where a measuring 
sample is a granular material -- 500 micrometers (30 meshes) - it screens, a moisture content is 
measured and the 100 mg is taken in a 17-ml tube, and the ethanol solution was 200microl added 
50%, and it was made to distribute Next, after adding 4-ml 20mM phosphate buffer solution (pH 
6.5) and mixing well, it warmed for 1 minute in the boiled water bath. It mixed well and also 
heated in 2 minutes and in the water bath. After neglecting it for 5 minutes, 200microl (10U) of 
the lichenase enzyme solution (dilution and a residue are cryopreservation with 20-ml 20mM 
phosphate buffer solution about the vial attached to a kit) was added to each tube, and it was 
made to react at 50 ** after cooling at 50 ** for 1 hour. 5 ml of 200mM acetic acid buffer 
solution (pH 4.0) was added to the tube, and it mixed calmly. It was neglected for 5 minutes to 
the room temperature, and supernatant liquid was obtained by centrifugal separation. Take 
lOOmicrol in three tubes and to one 50mM acetic acid buffer solution (pH 4.0) of lOOmicrol, To 
other two, beta GURUKO cytase solution (dilution and a residue are cryopreservation with 20 ml 
of 50mM acetic acid buffer solution about the vial attached to a kit) of lOOmicrol (0.2U) was 
added, and it was made to react for 10 minutes at 50 **. Added glucose oxidase / bell oxidase 
solution 3-ml, it was made to react for 20 minutes at 50 **, and the absorbance (EA) at 510 ran 
of each sample was measured, beta glucan content was calculated with the following formula. 
[0052] 

betaglucan(%, WAV") =(EA)x(FAV)x8.46 
F=(100)/(absorbance of glucose lOOmicrog) 
W = computed anhydride weight (mg) 
[0053] 

In the case of the extract (fluid) from which the measuring sample extracted beta glucan, content 
should just be measured after considering it as an extract (a solid or powder) as follows. That is, 
after carrying out addition candle power mixing of double the amount of the ethanol at beta 
glucan extract, precipitate was collected by centrifugal separation, and it was made to often dry, 
ground, and was considered as beta glucan extract (solid), beta glucan extract was analyzed by 



the McCleary method (enzymatic process) after measuring a moisture content using beta glucan 
measurement kit of megger ZAIMU. 50 mg of each precipitate sample is taken in a 17-ml tube, 
and the ethanol solution was 200microl Added 50%, and it was made to distribute. It measured 
like the above after that. 
[0054] 

[The example 2 of an examination] Measurement of microorganisms or beta glucan content of 
the basidiomycetes origin 

The total amount of polysaccharides which precipitates with alcohol was measured with the 
phenol-sulfuric acid method, and, as for analysis of beta glucan, a check and fixed quantity of 
beta glucan in the polysaccharide settled succeedingly were performed using the kit for detection 
/ measurement of beta glucan including (l-3)-beta-D-combination of Seikagaku, Inc. First, the 
total amount of polysaccharides in a measuring sample was measured with the phenol-sulfuric 
acid method. That is, distilled water 30mul was added to sample solution 30mul, the phosphate 
buffer solution (pH 6.9) containing NaCl of 300mM was 120microl Added here, ethanol 
540microl (3 times the amount) was added further, it was neglected for 10 minutes at -15 **, and 
the polysaccharide was settled. The distilled water of lOOmicrol was added and it was made to 
dissolve after removing supernatant liquid. lOOmicrol of a 5% phenolated water solution and 
sulfuric acid 500mul were made to add and react here. The absorbance of 490 nm was measured 
having used as blank what did not add a sample but added phenol liquid and sulfuric acid to 
distilled water lOOmul. The analytical curve was prepared using as a correlation sample what 
created the two-fold-serial-dilution series from lOmg/ml of pullulan, and a fixed quantity of the 
amount of polysaccharides was carried out. 
[0055] 

Next, first, the total amount of polysaccharides diluted the solution around l-0.1mg/ml with 
NaOH of 0.5M 10 times, and diluted it with beta-glucan-free distilled water succeedingly, and 
the diluent was prepared to 10" 10 . 50microl of beta glucan diluent is taken in a tube, and it is a 
main reaction reagent. 50microl was added and it incubated for 30 minutes at 37 **. Then, after 
adding sodium nitrite solution 50mul, ammonium-sulfamate 50mul, and N methyl 2 pyrrolidone- 
solution 50mul and making them react, the absorbance of 545 nm (object wavelength of 630 nm) 
of the solution was measured. The concentration of each beta glucan solution was computed by 
having acquired the analytical curve with 7.5 to 60 pg/ml beta glucan solution with attached beta 
glucan reference standard. 
[0056] 

[The example 3 of an examination] Measurement of beta glucan molecular weight 
The determination of molecular weight of beta glucan was carried out as follows. That is, 5 mg 
of an extract was taken in the tube, 0.5 ml of distilled water was added, and it was made to 
dissolve in boiling water. It was considered as the sample for HPLC through a 0.22-micrometer 
filter. For rate-of-flow 0.6ml/min., the temperature of 50 **, and detection, RI detector and the 
separation solvent were carried out with water at separation using PAKKUDO column KS-805 
(made by Showa Denko K.K.) of Shodex which is an HPLC gel filtration column. It measured 
using the Shodex pullulan reference solution P-82 (made by Showa Denko K.K.) as a molecular 
weight marker. 
[0057] 

When extraction beta glucan was an extract (fluid), first, double the amount of ethanol was 
added and it cooled at -20 **, and it was neglected and precipitate was obtained for 1 hour. 5 mg 
of the obtained precipitate was taken in the tube, it was hereafter operated like the case of an 



extract, and the molecular weight was measured. 
[0058] 

[Grain origin beta glucan raw material preparation and the example of manufacture of an 
extraction accelerator] 

Glutinous naked barley was deleted with the grinding type rice polisher, and wheat was polished 
to 82% of the yield. The rice bran by which it was generated at this time was set to rice bran-1 . 
To 82% of the yield, the barley which polished wheat was further deleted with the grinding type 
rice polisher, and polished wheat to 55% of the yield. The rice bran by which it was generated at 
this time was set to grinding thing-1. Temperature control was carried out to 15 **, adding and 
agitating the tap water 20L in a container (50L). 6 kg of rice bran-1 was added to this, churning 
extraction was carried out for 2 hours, supernatant liquid was freeze-dried after solid liquid 
separation with the continuation centrifuge, and the extraction accelerator 450g was obtained. 
[0059] 

The example 1 of manufacture [The example of extraction of grain origin beta glucan] 
Adding and agitating the tap water 30L in a container (70L), 150g of the above-mentioned 
extraction accelerators were added, and 7.5 kg of above-mentioned grinding thing-1 was added 
after the dissolution. After carrying out churning extraction at 50 ** for 2 hours, supernatant 
liquid was obtained after solid liquid separation with the continuation centrifuge. The obtained 
supernatant liquid was boiled and slightly ****** t, eta glucan liquid of 15L was obtained after 
cooling. Double the amount of ethanol was added to obtained beta glucan liquid, precipitate was 
collected and dried, and the beta glucan 460g (sample 1) was obtained. According to the example 
1 of an examination, the purity of beta glucan was 91% as a result of analysis. According to the 
example 2 of an examination, the extract was detected by the molecular weights 200,000-10,000 
as a result of analysis, and the maximum peak was the molecular weight 40,000. It checked that a 
maximum peak was beta glucan by the method of the example 1 of an examination. 
[0060] 

The example 2 of manufacture [Manufacture of R-mevalonic acid] 

R-mevalonic acid (sample 2) was manufactured in accordance with the method indicated in the 
1 l-line - 4th page of 3rd page left column right column of four lines of JP,7-89940,B. 
[0061] 

The example 3 of manufacture [Manufacture of basidiomycete origin beta glucan 
The fruit body of the Agaricus blazei Murill was crushed and pulverized, 50 1. of hot water was 
added to 10 kg of the grinding thing, and hot water extract processing was carried out for 3 
hours, agitating quietly under boiling conditions. After carrying out hot water extract processing, 
it centrifuged and the separated liquid was obtained. Triple the amount of 99% ethyl alcohol was 
added to separated liquid, the sediment was obtained, it freeze-dried and the beta glucan 1200g 
(sample 3) was obtained. The amount of beta glucan contained in lg of the sample 3 was 
computed with 860 mg. The molecular weight of the maximum peak showed 1 million. 
[0062] 

The example 4 of manufacture [Manufacture of from-microorganism beta glucan] 
100 g of the cell wall (yeast cell body cell wall E) prepared from commercial squeezing baker's 
yeast ~ 1L of 2% sodium hydroxide .-- in addition, churning extraction was carried out at 4 ** 
for 24 hours. Neutralized the centrifuged extract by HC1, it was made to precipitate by double the 
amount of ethanol, and the beta glucan 20g (sample 4) was obtained. The amount of beta glucan 
contained in 10 mg of the sample 4 was computed with 4.2 mg. The molecular weight of the 
maximum peak was 1,600,000. 



[0063] 

[The example 4 of an examination] Glucosyltransferase inhibition rate 

The inhibition rate of glucosyltransferase activity was investigated by the following method 

about the sample 1 (beta glucan) obtained in the examples 1-4 of manufacture, the sample 2 (R- 

mevalonic acid), the sample 3 (beta glucan), and the sample 4 (beta glucan). 1:1 (weight ratio) 

mixture of the sample 1 and the sample 2 was made into the sample 5, and was investigated 

similarly. 

[0064] 

Glucosyltransferase inhibition rate measuring method : 

1.0 ml of 2% sucrose solutions (50mM potassium phosphate buffer solution use of pH 6.5) 

1% sodium azide 0.1 ml 

Rough glucosyltransferase liquid 50microl 

Sampled water solution (concentration of 0.005-2mg/ml) 50microl 

0.1 ml 50mM potassium phosphate buffer solution (pH 6.5) 

The enzyme reaction liquid produced by mixing each above-mentioned solution is put into a test 
tube, and it changes into the state where the test tube was leaned to 30 degrees, and settles at 37 
** for 20 hours. Then, a test tube is leaned slowly and the glucan which generated by the enzyme 
reaction and adhered to the test tube is washed 3 times with water except for reaction supernatant 
liquid. 2 ml of water is added after that, and the above-mentioned glucan is underwater 
distributed by ultrasonication. An absorbance with a wavelength of 550 nm is measured about 
glucan dispersion liquid and the above-mentioned enzyme reaction liquid immediately after 
preparation. Operation same about the case where water is added instead of a sample aqueous 
solution, as control is performed. From a measurement result, the inhibition rate of 
glucosyltransferase activity is computed by the following formula. 
[0065] 

Inhibition rate (%) = [1-(A1-A0)/(A3-A2)] xlOO 
however 

AO: » absorbance [ at the time of adding a sample ]; ~ before an enzyme reaction start 
Al : ~ absorbance [ at the time of adding a sample ]; -- glucan dispersion liquid 
A2: Control (before an enzyme reaction start) 
A3: Control (glucan dispersion liquid) 
[0066] 

From the result of the above-mentioned examination, an inhibition rate asks for the sample 
concentration which will be 50% with interpolation, and displays as IC50 value (an enzyme- 
activity-inhibition operation is so strong that IC50 value is small). 

As a result, in the sample 1, as for 2000 microg [ ml ] /and the sample 2, 2400 microg [ ml ] /and 
the sample 3 became in 2200 microg/ml, the sample 4 became in 2300 microg/ml, and the 
sample 5 became in 1700 microg/ml. 
[0067] 

[The example 5 of an examination] Plaque formation depressant action 

Plaque formation depressant action was investigated by the following method about the sample 1 
(beta glucan) obtained in the examples 1-4 of manufacture, the sample 2 (R-mevalonic acid), the 
sample 3 (beta glucan), and the sample 4 (beta glucan). 1:1 (weight ratio) mixture of the sample 
1 and the sample 2 was similarly investigated as the sample 5. 
[0068] 

The examination of plaque-formation depressant action: Add 5.35 ml of brain heart infusion 



broth (made by NISSUI PHARMACEUTICAL) which contains 2% of sucrose in the test tube 
which carried out weighing beforehand. 0.15 ml of sample solutions and 0.5 ml of culture 
medium of Streptcoccus mutans 6715 are added after heat sterilization processing, and culture is 
performed for 20 minutes at 37 **. After the end of culture, removing supernatant liquid calmly, 
after distilled water washes the plaque-like affix of a test tube tube wall 3 times as it is, it dries at 
105 ** for 5 hours. Finally weighing is carried out for every test tube, and the dry weight w of 
the plaque-like affix in a pipe is found. Independently, the solvent of the sample solution is used 
instead of the sample solution, the same operation as the above is performed as a blank test, and 
the dry weight W of a plaque-like affix is found. From the weight w and W of the measured 
plaque-like affix, a plaque formation control rate is computed with a following formula. 
[0069] 

Plaque formation control rate (%) =(l-w/W) xlOO 
[0070] 

The concentration of the sample solution is changed gradually, the above-mentioned 
measurement is performed, and a control rate calculates with interpolation concentration IC50 of 
the sample solution which will be 50%. 

As a result, in the sample 1, 400 microg [ ml ] /and the sample 2 became in 630 microg/ml, the 
sample 3 became in 470 microg/ml, and, as for the sample 4, the 500 microg [/ml ] sample 5 
became in 320 microg/ml. 
[0071] 

Hereafter, the example which blended the constituent for the mouths of this invention is shown. 
Each following example is excellent in the periodontal disease preventive effect and the 
improvement effect of the trouble by a periodontal disease. 
Safety was also good. 

[0072] 
Example 1 

The following mixture was tableted with the tableting machine and the agent for the mouths for 

caries prevention was manufactured. 

[Combination] 

Sample 1 (beta glucan) 120 weight sections 

Raffinose 172 weight sections 

Glycerine fatty acid ester Eight weight sections 

[0073] 

Example 2 

The following mixture was tableted with the tableting machine and the agent for the mouths for 

caries prevention was manufactured. 

[Combination] 

Sample 1 (beta glucan) 100 weight sections 

Sample 2 (R-mevalonic acid) 20 weight sections 

Raffinose 172 weight sections 

Glycerine fatty acid ester Eight weight sections 

[0074] 

Example 3 

The following mixture was fabricated by the fluidized bed granulator to granularity, and the 
instant tea which has a caries prophylactic action was manufactured. 



[Combination] 

Sample 1 (beta glucan) 300 weight sections 

Raffinose 290 weight sections 

Oolong tea water extract 100 weight sections 

Difficulty slaking property dextrin 810 weight sections 

[0075] 

Example 4 

1 kg of wheat flour, the cornstarch lOOg, the sugar 250g, the margarine 125g, The salt 5g, the 
sodium carbonate 25g, the ammonium carbonate 9g, the lecithin 6g, The whole egg 75g, the 
calcium lactate 50g, sample l(beta glucan)2g, and the water 350g were kneaded, dough was 
prepared, after that, spread, shaping, and roast were performed with the conventional method, 
and the biscuit in which the measure against prevention of tooth decay was made was 
manufactured. 
[0076] 
Example 5 

Mix and heat the isomerized sugar 330g, the sugar 140g, and the water 270g, and there, The 
caries prevention nature fruit gum was manufactured by mixing the solution and the 
concentration lemon juice 8g which melted 80g of gelatin, and sample l(beta glucan) lOg in the 
water 150g, slushing into a mold and cooling. 
[0077] 
Example 6 

Put gum base 25 weight section and starch syrup 14 weight section into the mixer for a chewing 
gum trial production, and it mixes, Furthermore, the mixture of sugar 35 weight section, fructose 
25 weight section, sample 1 (beta glucan) 14 weight section, and a stevia sweetener and Mull 
Miron (Maruzen Pharmaceuticals Co., Ltd. products) 0.4 weight section was well kneaded 
together [ times / several ]. Subsequently, glycerin 1 weight section was added, after mixing 
enough, it took out from the mixer, and it rolled with the roller, and the chewing gum which has 
a caries prophylactic action was manufactured. 
[0078] 
Example 7 

The mouthwash A of the presentation shown below was manufactured. 

[Combination] 

Ethanol 15 weight sections 

Glycerin Ten weight sections 

Ascorbic acid 0.05 weight section 

Sodium acid citrate 0.2 weight section 

Sodium benzoate 0.2 weight section 

Sodium lauryl sulfate 0.2 weight section 

Saccharin sodium 0.05 weight section 

Sample 1 (beta glucan) 0.2 weight section 

1 -menthol 0.05 weight section 

Purified water Remainder 

Sum total 100 weight sections 

[0079] 

Example 8 

The mouthwash B of the presentation shown below was manufactured. 



[Combination] 

Ethanol 15 weight sections 

Glycerin Ten weight sections 

Ascorbic acid 0.05 weight section 

Sodium acid citrate 0.2 weight section 

Sodium benzoate 0.2 weight section 

Sodium lauryl sulfate 0.2 weight section 

Saccharin sodium 0.05 weight section 

Sample 2 (R-mevalonic acid) 0.2 weight section 

1 -menthol 0.05 weight section 

Purified water Remainder 

Sum total 100 weight sections 

[0080] 

Example 9 

The mouthwash C of the presentation shown below was manufactured. 

[Combination] 

Ethanol 1 5 weight sections 

Glycerin Ten weight sections 

Ascorbic acid 0.05 weight section 

Sodium acid citrate 0.2 weight section 

Sodium benzoate 0.2 weight section 

Sodium lauryl sulfate 0.2 weight section 

Saccharin sodium 0.05 weight section 

Sample 1 (beta glucan) 0.1 weight section 

Sample 2 (R-mevalonic acid) 0.1 weight section 

1 -menthol 0.05 weight section 

Purified water Remainder 

Sum total 100 weight sections 

[0081] 

Example 10 

The tooth paste A of the presentation shown below was manufactured. 
[Combination] 

Silicic acid anhydride (mean particle diameter = 10 micrometers) 20.0 % of the weight 

Sodium polyacrylate (degree-of-polymerization =15000) 0.5 % of the weight 

Xanthan gum (Mw==l million-1, 500,000) 0.5 % of the weight 

Propylene glycol 5.0 % of the weight 

70% sorbitol liquid 20.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Sodium benzoate 0.3 % of the weight 

Sodium lauryl sulfate 1.5 % of the weight 

Sample 1 (beta glucan) 0.5 % of the weight 

Perfume 1 .0 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0082] 

Example 11 



Hie tooth paste B of the presentation shown below was manufactured. 
[Combination] 

Silicic acid anhydride (mean particle diameter = 10 micrometers) 20.0 % of the weight 

Sodium polyacrylate (degree-of-polymerization =15000) 0.5 % of the weight 

Xanthan gum (Mw=l million- 1,500,000) 0.5 % of the weight 

Propylene glycol 5.0 % of the weight 

70% sorbitol liquid 20.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Sodium benzoate 0.3 % of the weight 

Sodium lauryl sulfate 1.5 % of the weight 

Sample 2 (R-mevalonic acid) 0.5 % of the weight 

Perfume 1.0 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0083] 

Example 12 

The tooth paste C of the presentation shown below was manufactured. 
[Combination] 

Silicic acid anhydride (mean particle diameter = 10 micrometers) 20.0 % of the weight 

Sodium polyacrylate (degree-of-polymerization =15000) 0.5 % of the weight 

Xanthan gum (Mw=l million-1,500,000) 0.5 % of the weight 

Propylene glycol 5.0 % of the weight 

70% sorbitol liquid 20.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Sodium benzoate 0.3 % of the weight 

Sodium lauryl sulfate 1.5 % of the weight 

Sample 1 (beta glucan) 0.3 % of the weight 

Sample 2 (R-mevalonic acid) 0.2 % of the weight 

Perfume 1 .0 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0084] 

Example 13 

The tooth paste D of the presentation shown below was manufactured. 
[Combination] 

Calcium hydrogen phosphate and 2 hydrate (mean particle diameter = 10 micrometers) 45.0 % of 
the weight 

Silicic acid anhydride (mean particle diameter = 10 micrometers) 2.0 % of the weight 
Carboxymethylcellulose sodium 

The degree of substitution: 0.7, Mw=300,000 0.3 % of the weight 
Carboxymethylcellulose sodium 

The degree of substitution: 1.0, Mw=300,000 0.7 % of the weight 
Carrageenan (Mw=500,000) 0.1 % of the weight 
Propylene glycol 3.0 % of the weight 
60% sorbitol liquid 25.0 % of the weight 
Methyl parahydroxybenzoate 0.2 % of the weight 



( 



Sodium benzoate 0.5 % of the weight 

Saccharin sodium 0.2 % of the weight 

Sodium monofluorophosphate 0.73 % of the weight 

Tranexamic acid 0.05 % of the weight 

Isopropylmethyl phenol 0.1 % of the weight 

Sodium lauryl sulfate 1.2 % of the weight 

Lauroyl sarcosine sodium 0.3 % of the weight 

Sample 1 (beta glucan) 0.2 % of the weight 

Perfume 1.0% of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0085] 

Example 14 

The liquefied toothbrushing A of the presentation shown below was manufactured. 
[Combination] 

Sedimentation nature silica (mean particle diameter = 10 micrometers) 20.0 % of the weight 

Butyl parahydroxybenzoate 0.0 1 % of the weight 

Xanthan gum (Mw=l million-1, 500,000) 0.2 % of the weight 

Sodium polyacrylate (Mw=l 5000) 0. 1 5 % of the weight 

Propylene glycol 2.0 % of the weight 

Sorbitol 35.0 % of the weight 

Glycerin 25.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Perfume 1.0% of the weight 

Coloring matter (Brilliant Blue) 0.001-% of the weight sodium lauryl sulfate 1 .5 % of the weight 

Monolauric acid decaglyceryl 2.0 % of the weight 

Sample 1 (beta glucan) 0.1 % of the weight 

Perfume 0.25 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0086] 

Example 15 

The liquefied toothbrushing B of the presentation shown below was manufactured. 
[Combination] 

Sedimentation nature silica (mean particle diameter = 10 micrometers) 20.0 % of the weight 

Butyl parahydroxybenzoate 0.01 % of the weight 

Xanthan gum (Mw=l million-1, 500,000) 0.2 % of the weight 

Sodium polyacrylate (Mw=l 5000) 0. 1 5 % of the weight 

Propylene glycol 2.0 % of the weight 

Sorbitol 35.0 % of the weight 

Glycerin 25.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Perfume 1 .0 % of the weight 

Coloring matter (Brilliant Blue) 0.001-% of the weight sodium lauryl sulfate 1.5 % of the weight 
Monolauric acid decaglyceryl 2.0 % of the weight 
Sample 2 (R-mevalonic acid) 0.1 % of the weight 



Perfume 0.25 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0087] 

Example 16 

The liquefied toothbrushing C of the presentation shown below was manufactured. 
[Combination] 

Sedimentation nature silica (mean particle diameter = 10 micrometers) 20.0 % of the weight 

Butyl parahydroxybenzoate 0.01 % of the weight 

Xanthan gum (Mw=l million-1,500,000) 0.2 % of the weight 

Sodium polyacrylate (Mw=l 5000) 0. 1 5 % of the weight 

Propylene glycol 2.0 % of the weight 

Sorbitol 35.0 % of the weight 

Glycerin 25.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Perfume 1 .0 % of the weight 

Coloring matter (Brilliant Blue) 0.001-% of the weight sodium lauryl sulfate 1.5 % of the weight 

Monolauric acid decaglyceryl 2.0 % of the weight 

Sample 1 (beta glucan) 0.07 % of the weight 

Sample 2 (R-mevalonic acid) 0.03 % of the weight 

Perfume 0.25 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0088] 

Example 17 

The liquefied toothbrushing D of the presentation shown below was manufactured. 
[Combination] 

Aluminium hydroxide 25.0 % of the weight 

Sodium polyacrylate (degree-of-polymerization =15000) 0.1 % of the weight 

Carboxymethylcellulose sodium (Mw=300,000) 0.2 % of the weight 

Propylene glycol 2.0 % of the weight 

Sorbitol 1 5.0 % of the weight 

Glycerin 40.0 % of the weight 

Saccharin sodium 0.1 % of the weight 

Perfume 1.0% of the weight 

Sodium lauryl sulfate 1.5 % of the weight 

Monolauric acid decaglyceryl 1.0 % of the weight 

Sample 1 (beta glucan) 0.3 % of the weight 

Perfume 0.25 % of the weight 

Purified water ** 

Total 100.0% of the weight 

[0089] 

Example 18 

The mouth deodorant of the presentation shown below was manufactured. 
[Combination] 

Ethanol 50.0 % of the weight 



Glycerin 15.0 % of the weight 

P. O.E (60) hydrogenated castor oil 3.0 % of the weight 

1 -menthol 1.0% of the weight 

Sample 1 (beta glucan) 0.2 % of the weight 

Sample 2 (R-mevalonic acid) 0.1 % of the weight 

Perfume 0.3 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0090] 

Example 19 

The paste for the mouths of the presentation shown below was manufactured. 
[Combination] 

Cetanol 10.0 % of the weight 

Squalane 20.0 % of the weight 

Sedimentation nature silica 5.0 % of the weight 

P. O.E (40) hydrogenated castor oil 0.1 % of the weight 

Sorbitan monooleate ether 1 .0 % of the weight 

Sodium lauryl sulfate 0.2 % of the weight 

Glycyrrhetinic acid 0.1 % of the weight 

Saccharin sodium 0.6 % of the weight 

Sample 1 (beta glucan) 0.3 % of the weight 

Sample 2 (R-mevalonic acid) 0.2 % of the weight 

Epsilon-aminocaproic acid 0.5 % of the weight 

Ethyl salicylate 0.2 % of the weight 

Isoeugenol 0.1 % of the weight 

Menthone 0.05 % of the weight 

Perfume 0.6 % of the weight 

Purified water ** 

Total 100.0 % of the weight 

[0091] 

Example 20 

The troches A for the mouths of the presentation shown below were manufactured. 
[Combination] 

Milk sugar 97.0 % of the weight 
P. O.E (60) monostearate 0.2 % of the weight 
Sodium lauryl sulfate 0.05 % of the weight 
Chlorhexidine gluconate 0.02 % of the weight 
Stevia extract 0.2 % of the weight 
Sample 1 (beta glucan) 0.3 % of the weight 
Methyl salicylate 0.2 % of the weight 
Isoeugenol 0.05 % of the weight 
Perfume 0.02 % of the weight 
Hydroxyethyl cellulose (Mw=l million) ** 
Total 1 00.0 % of the weight 

[0092]— 

Example 21 



The troches B for the mouths of the presentation shown below were manufactured. 
[Combination] 

Milk sugar 97.0 % of the weight 

P. O.E (60) monostearate 0.2 % of the weight 

Sodium lauryl sulfate 0.05 % of the weight 

Chlorhexidine gluconate 0.02 % of the weight 

Stevia extract 0.2 % of the weight 

Sample 2 (R-mevalonic acid) 0.3 % of the weight 

Methyl salicylate 0.2 % of the weight 

Isoeugenol 0.05 % of the weight 

Perfume 0.02 % of the weight 

Hydroxyethyl cellulose (Mw=l million) ** 

Total 100.0 % of the weight 

[0093] 

Example 22 

The troches C for the mouths of the presentation shown below were manufactured. 
[Combination] 

Milk sugar 97.0 % of the weight 

P. O.E (60) monostearate 0.2 % of the weight 

Sodium lauryl sulfate 0.05 % of the weight 

Chlorhexidine gluconate 0.02 % of the weight 

Stevia extract 0.2 % of the weight 

Sample 1 (beta glucan) 0.15 % of the weight 

Sample 2 (R-mevalonic acid) 0.15 % of the weight 

Methyl salicylate 0.2 % of the weight 

Isoeugenol 0.05 % of the weight 

Perfume 0.02 % of the weight 

Hydroxyethyl cellulose (Mw=l million) ** 

Total 100.0 % of the weight 

[0094] 

[Clinical trial] 

the tooth paste of the above-mentioned Examples 10-13 ~ respectively ™ five test subjects ~ 
fixed time » toothbrushing of the following conditions was performed. Specifically, 
toothbrushing was performed for one month after three days and every meal. Before and after 
this examination, the effect was evaluated about the following test item. 
[0095] 

[Examination 1] Evaluation of dental caries relevant factors 
(1) Measurement of the amount of salivation 

Measurement of a test subject's amount of salivation was performed as follows. The test subject 
was first sat on erection and paraffin was made to give and digest. Saliva was made to swallow 
once in 30 seconds, for 5 minutes after immediately after [ the ], digesting, continuously, the test 
tube with a graduation was made to breathe out saliva via a funnel, and the amount of salivation 
for 5 minutes was measured. A result is shown in Table 1. as for ++, not less than 30% of 
increase was observed for the amount of salivation ~ it means that 0 decreased that not less than 
+5% - less than 30% of increase was observed, and - decreased more mostly than 5% less than 
**5% of increase and decrease. 



[0096] 
[Table 1] 
Table 1 
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[0097] 



(2) Measurement of buffer capacity of saliva 

Buffer capacity of saliva was performed using measurable Dentobuff Strip (product made from 
MORJMURA, Inc.). Dentobuff Strip If it depends, buffer capacity of saliva can be evaluated to 
four steps. First, concrete measurement took the saliva sample with the pipette, dropped it on the 
strip, and compared the color and color chart of the strip 5 minutes afterward. In this kit, the 
buffer capacity of saliva is classified into descending at **** and a blue, green, and yellow level. 
A result is shown in Table 2. 
[0098] 
[Table 2] 
Table 2 
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[0099] 

(3) Measurement of the number of microorganism of mutans streptococci 

Number of microorganism of mutans streptococci in the mouth was performed using the 



Dentocult-SM kit (product made from MORIMURA, Inc.). Dentocult-SM is an examination 
culture medium which can count the number of microorganism of mutans streptococci in saliva 
here. First, the strip which the culture medium which added the bacitracin lock in a kit was made 
to rotate on a tongue was put in, and it cultivated for two days at 37 **. mutans streptococci, On 
the strip, it appeared as a blue colony, and the model chart was compared with the density of the 
colony on a strip, about, O and 100,000 levels were judged for zero piece, and ** and 1 million 
pieces were judged [ the number of microorganism in 1 ml of saliva ] for O and 500,000 pieces 
as x, respectively. 
[0100] 
[Table 3] 
Table 3 
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[0101] 

(4) Measurement of the number of microorganism of Lactobacillus 

Measurement of the number of microorganism of Lactobacillus in the mouth was performed 



using the Dentocult-LB kit (product made from MORIMURA, Inc.). Here, Dentocult-LB is an 
examination culture medium which can count the number of microorganism of Lactobacillus in 
saliva. First, the saliva sample was passed to both sides of the slide with which the culture 
medium was impregnated into the kit, and it cultivated for four days at 37 **. Lactobacillus 
appeared as a white colony on the slide, compared the model chart with the density of the colony 
on a slide, and judged the number of microorganism. 
[0102] 

A result is shown in Table 4. The number of microorganism in front and 1 ml of saliva means 

about 1000 pieces (O shows), 10,000 pieces (O shows), 100,000 pieces (** shows), and each 1 

million level (x shows), respectively. 

[0103] 

[Table 4] 

Table 4 
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[0104] 



[Examination 2] : Measurement of the dental bacteria Candida 

The number of microorganism of Candida in the mouth was counted using Oricult-N (product 
made from MORIMURA, Inc.). The saliva sample extracted to both sides of the slide which 
applied the Nickerson culture medium was passed, and it cultivated for two days at 37 **. 
Candida appeared as a brown colony on the slide, compared the model chart with the density of 
the colony on a slide, and judged the number of microorganism. 
[0105] 

A result is shown in Table 5. The number of microorganism in front and 1 ml of saliva means 

about 1000 pieces (O shows), 10,000 pieces (O shows), 100,000 pieces (** shows), and each 1 

million level (x shows), respectively. 

[0106] 

[Table 5] 

Table 5 
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[0107] 



[Examination 3] : Evaluation of periodontosis relevant factors 

Porphyromonas gingivalis called main disease germ of adult nature periodontitis, It investigated 
by the periodontosis original bacillus diagnostic drug (a PERIO check, the Sunstar, Inc. make) 
which detects specifically the enzyme in which it produces Treponema denticola and Bacteroides 
forsythus. First, the paper point inserted in the deepest part of the pariodontal pocket for 30 
seconds was directly thrown in in the vial containing a substrate and a color source object agent, 
and the enzyme solution was added. At 37 **, for 1 5 minutes, after incubating, the peptidase 
activity of these periodontosis original bacillus origin was measured, measuring the grade of blue 
change with a standard color tone (color sample). 
[0108] 

A result is shown in Table 6. (-) means negativity among front, (+) means a positivity, and (++) 

means a most positive. 

[0109] 

[Table 6] 

Table 6 
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[0110] 

[Effect of the Invention] 

According to this invention, glucosyltransferase inhibitor, plaque formation depressant and 



gingivitis which have the outstanding performance and/or a periodontosis depressant, the agent 
for the mouths which added them further and gave the caries prophylactic action, caries 
preventive, ingesta, etc. can be provided. 

Claim(s)] 
[Claim 1] 

Glucosyltransferase inhibitor containing beta glucan and/or mevalonic acid as an active 

principle. 

[Claim 2] 

A plaque formation depressant containing beta glucan and/or mevalonic acid as an active 

principle. 

[Claim 3] 

A gingivitis depressant and/or a periodontosis depressant containing beta glucan and/or 
mevalonic acid as an active principle. 
[Claim 4] 

The glucosyltransferase inhibitor according to claim 1 to 3, a plaque formation depressant, a gum 
salt depressant, and/or a periodontosis depressant whose beta glucan is of the grain origin, the 
microorganism origin, and/or the basidiomycetes origin. 
[Claim 5] 

An agent for the mouths containing a kind chosen from a group of the glucosyltransferase 
inhibitor according to claim 1 to 4, a plaque formation depressant, a gingivitis depressant, and a 
periodontosis depressant, or two sorts or more. 
[Claim 6] 

Dental caries preventive or dental caries prevention nature ingesta containing a kind chosen from 
a group of the glucosyltransferase inhibitor according to claim 1 to 4, a plaque formation 
depressant, a gingivitis depressant, and a periodontosis depressant, or two sorts or more. 
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;u □ - )V s ifii7ii:-ik 7* y ^ 7 ;u □ - h , 7- □ c u > r y □ - ;u . 7 v c y > . 

^s-^AD>ii77*tfitL :ft^7C5ffn<j)Hfii?H», £ ft ^ 

©«ftft^*^ft©A#>5^«tS!<?)R-^An>BftjiiJSL&fR-p<AD>BftXZ7 i ;Utff»* 
LI). 

[ 0 0 4 2] 30 

* 56 BE <0 7 h □ 7 h V 7 7 7 7 x 7 - -P PI S » J . 7-7-9»JoK»*UffJ, ft A * W I'J ftl . ft 
JB *J W SJ fJ ft , (K $ U 7l J; 7 £ , B 7 y , -XAD7l£-£*$))Jft , ^'yU7§*-fI,, ^ 
ft ft . S!l)fr*H7, $Sf E^b 7t J:lll^, flfl t I C ^ C J; 'J ICitJbl* 
MS-???. ^©S*Sft, KcR5&*ft«l)tf, £ 7 Jb 7j 7 <Z> i§ , 7 hz\v hv^y 
7 7 x =7 - -t? PI S t'J . 7-7-9»SKWiW»J, ft A * » *U ffJ . ftS^fflU'JftJ^ftYftSJ^* 

ico. o i-i ooil%#8Hn. <xAn>«<z>»6, J)inBfi7^*>^^/in 

>itf fflt ft T ft. , 7^D->JH-7>X7i7-irISIJ, 7- 7 - 7 ff* Jft 

hp tu » J , * ^ * up til » j > ft mm w k » j ^ ft y ft q ^ * c o . o 1 ~ 1 ooiix»»n 
i) . 

[ 0 0 4 3 ] 40 

* % m C «fc 3 7 h □ 7 h 7 7 7 7 x 7 - PI S S'J C ft « J8 7 ^ * 7 . X R □ 7 H8 VA % C 
> <ft © & SO © 7 A, □ 7 ^ h =7 > 7 7 x 7 - H m S » K > ff 1 <D M f J , m Yf m > I)IU7 

- » SK UP W #J , * * W *'J f J . ft ^ M W IKI flJ C ft . X R □ 7 K ^ * c . ^ 
©^JO^T-^-^JRSKWWJW, * a * W #J ffJ , * H * W *U 9J , ffi « Q Jtt J . fR ^ * J , » ft 
VL.7?JffllC*ru&W©2K**:tt*i»5SfJ*tS*^-tl:Z^V*-?3 ! ?. * f6 W <o 7 h 
□ 7 h V 7 > 7 7 x =5 - PI 8 f J , 7- =7 - 7 ?K m W VJ f J . * S « «P ft'J »J , ft H #1 W M f J ft 

. ma, u la^utjui. 

[ 0 0 4 4 ] 

* 56 BR c j; 1 7 h □ 7 ^ h 7 > 7 7 x 7 - V PI 8 f J 7- 7 - 7 M 1% W JfcU ffi J ft . □ JS M ffJ C 50 
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c 1 . * , « A $ W Ml f J * Sr fl ft W M t'J tt , □EfJc^AoUT. * 1*1 » . * 1 
[0045] 

^ 7» ^ V L 7 ^ ^ £ □ M #J <ZH5!I * U T ft > «- Sft S ?= IB , T ^7 ^ y -7 i , h □ — 

f . 9 1 a - ^ > 77" U . DB1AZ tftYvt- ! /9 7 # U fJ . □ + 3S flj * 

[ 0 0 4 6 ] 

js * w w #j © }* in c ^ u ft © □ k ffl »j* a j« * * □ k ffl »j id a ft * *jir ^ ti ^ c v i* * < 10 
. ft *t ^ jft 7} ^ » to f J s> $J u t a , 7^ * ft y > i£ 7K * 77 7 -7 a , b£ 77 ;u 7 7 a 

ia7;n=iHJi^h'ju, 7 o y )v x ;i/ 7K p K 7" h y -7 a , 7 o y h v x 9 / - ^ 7 

TO, 7 s XI SI U5 X 7 x K * © I? 1 )5 tt f J ; C M C , t F □ * 7 X f JH2 )V □ - X , 
7 A, * 7 Bft ft . * 7 * - 7" 7 > 7 =7 C 7 77" u , a? U C Z 7U 7 A □ - 7U # © to e #J ; tK I) X 

f \y y t y □ - a . y*ch-A, 7 'J c u > . ?nei/>7 i n-^*?)lfi » J ; v- v 
13 v y > xf^to'a, 7 y f a y f > at , v - y f > . 7 x a a x - a # © tr * flj 
; t* t K □ iti£,7^£h , nM^MyoA#<z>K/gt | J.7<7f~-A, ^ ;u tk > , ^f^y 

- a . 7 * h - a . a v * * . x ^ t 7 § > h Mi . a - $ y k m . i-J'j», 7" 7 7" -r 
-mk 7:xa*<i)B«:*ie**, nKffifj«itca««fflr^? JSJWtKiBiQaa 20 

[0047] 

* a > □ a a ffj c . ft q ^ so 0 r a □ v h v 7 > x 7 x 7 - v m m ft J « ?7-?»suww 

*J . * n % UP *U » J . tSfiWSJIJtlffllTt J; < , 7" S £ , X h U 7' I- □ y 77 X • § a 

-?>xc^u7*a5iiiit^joi7tj;ii. \i m a> m » »j , ttin, i« n »j » t 
itiiDtJCKj; 1 ;, Diiffiifjn7-itn) t wt(5ta«t?cn?n. jstbri 

«g S *A $ It ftl 0 -UU Y U T I* . 7-t2>-r7, 13 y V- V . ^ 7 ^ )k7 , * ^ zf > . □ ^ + , ^ 

>f □ . if>-^ ; y, : ;y, 5/ r 9 -v ? , ynn, + 3 ^z>, m y 7 , ^a^^', h 

^Z>, Z7X"7. 7K ^ > C , 77^a^^}aai^;7X , U>, 77)M>, ^ 7U y - 
;H$ . *l/7;-*M. >l, >SifeK^9Slft; hZ7 30 

x □ - A. . F7?ttAKftf iT^C V»7?=- * J£ , *iBqr*««t«ffJ©fflVUTtt 
. zr a 4 v , ^ 4 v y , if y v 3 , 5/ 3 -7 + 3 'y , 7* 1 h , 9 4 u , □ — x" y y — , Mi Jt 

'Ixtt^X+X^Qitfl Hi »;7Xz;U A^t^, 75>1, Vy-Al. U ^ 

^r + B'y, ^ 7 ^ □ *■ v , ^ ^ t , □ 5/ 3 7 , - x . xi - v , yy, ^fa 1 ), 77 + ^ 

, Ji * , ^-D7l, h7 77"^7, ^ Y y > h" A X 7 * <5» Ml iii ; □ ^" 7 , 77 + 5* , ^7 
f V" )l , 7DD7 / '7>iltt, 1771, 7D)K+ : 7-/>, X<i7-\ i %.Jfo l ®)9t : ¥ 

[ 0 0 4 8 ] 

*7?BflQg7";i/ 77775^/t^t3:^An7Kt^«)53c , 7>Y-rZ, 7 Jl/ □ ; 7 iH- 7 > 7 7 i 40 

7 - -t? I5i s w h , 7- 7 - 7 w tu » j , « fa % w Pi ff j . « n « «p *y ff j a . Sfflii7ttS 
1 c 7X c m it ? . u 7>* o t , c*itnBfflffJWc7XenflSJBfJcE*r?©icWicffllt 

ic?itUT,#B5!c7>-?iP)i^7 , 7i,77>>;>;7v:n7Kci)-&=+M#',g)o. 001-5. oi 
*36*ffii«?*j , ;.Wic»*ui)iEe*j*»o. 1 ~ 1 . oii%7J)L 

[ 0 0 4 9 ] 

* % W C J; I 7" 7U □ 7 7U h- 7 > X 7 x 7 - V Ifi S ffJ , 7- 7 - 7 W *J ffi J . S ^ P VI f J 

- * a M hp ftij ffj ft . □Biiiijvu7«fflti«if?s<, wl ik % . 3ficy 3 »t^*r? 

»*»C)IJnU7, DlCSt) ^7"^ 777^d;&!'7-7-7<?)i^ , |}fe±2AUTft?etCi)^P7j 

c ¥J m T n. Z , ? Jfe * |» »J . 7^Ctt?tfRft»t»>;t^C);#7f 3. ?^^P7JfJ 50 
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[ 0 0 5 0 ] 
[ X 26 flj ] 

[ 0 0 51] 

C pC ft 0U 1 ] Ifi: » £ * Q B 7 h m y $ * « <5 30 36 

$ ft * <9 B 7 h U y <0 * WIS , ^^t^?i9e7AJ>Itty l-tlUT- McC 

I eaJ-ya ( B * 5* ) CTfiofe. * f . Ml?.? y y- ft,l*mW <o . 50 Oum (3 10 

0 / y V 2 ) 3> * 3 U C JMt , 7K * § S t II 56 U , *t <0 1 0 0 in H 1 7ml f i - 7C 
«'), 5 0 Xl^ y - A»It Z 0 0 U I *i?1tfe. )Xc4hn I 9 2 0 hfiM'J > 

ilfil (PH6. 5) tmx* < 31 ft U ft , iaifel»tCT 1 ^IJDllfe. 
J;<lftU, ICZ*I, S^t?iOllfe. 6 0 t C » S> tt . 5*llil7#^ * 
f i - 7" c u 7- ? - v m * » 5ft (tyM;ttItZ/U7)lt2 0m I 9ZOlnM!J>i 

020 oui ( 1 o u ) t m x . 1 * n . 5 occts 

KTt^. f 1-7IC2 0 OffiMPiSSiiS (PH4. 0 ) t , 5 fn I 10^,7, 

tlC5*ffl»iU, 3tJB*ttCT±5*t#*.. 1 0 0 u I t 3 * <t> f i - 7" C 
IX 'J - 0 OU I (55 OfnMlPillit (PH4. 0) «©2*i:tt1 00 

U I (0. 2. XI ) Q B 7 )l ^ V 9 - V l&M ( ^ v h \Z tt M t J R 4 7 )\> 2. 0 tt\ \ <D b 0 20 

mMlFtSffiiS^^f - 5* ■ tt * 8 « ) tJli, 5 0 t IC 7 1 0*H, J5.B? 1±)z. 3 

m I Q^7"^ZI-7^+7-?-^/ / X^^ + 7'$'-C'®)iltA0^7, 5 0°CC7 2 0 *l/& 

JR r 1t , §t>?^<55 1 OnmiCfrilSMJI ( E A ) tiSbfe. B 7 )\, 3 > S * * 

i* . 3? sc c j; * <y) . 

[ 0 0 5 2] 

3 9" I UGfxn (%, W/W) = ( E A ) X (F/W) X 8 . 46 
F = (1 00) / ( 7 A, □ - X 1 OOuHKfl) 
W = »air+T.*.H7X%S* (tnf) 
[ 0 0 5 3 ] 

* , XI 56 V- y 7' h ■» B 7 h 1a y t tt JB b fe tt Hi 5S ( 5S ft ) <Z> Ji ft tt , * T <0 <£ ? IC Hi Hi 30 
% ( H ft ft Z I ) tt » *) ^l7#H3tltItfftKJ;H. tSfct, e 7 )U * > tt AJ 

* tt » » U . e^")U*>ttiHtt (Eft) H^. £ 7" )!✓ # > tt Hi % tt , **a**tii3fe 
ft . 4 L&<0 B 7 Mi ym%* v \- *mi)-z * McC I eoL^yft (Bift) C T 

HOUIfll^, * J£ t tt fe . ^ <D '& tt ± IE V |b| « C )ll 56 U . 
[ 0 0 5 4 ] 

c mm m i ) nu s % n * & i* a * a n es * © g 7 ^ a > $ n m ® 11 56 

^l^y^^tttt, 7^D-^CJ;-5 7i!tlBtZt*»lt7i 7 - )U 5ilt 3* C T »J 56 

U, 31 ?«^ai6rttfc£»1 I 0l87^ 31* ( tt ) © (1 - 3 40 

) - b - d - m ft t s & b 7 k% y v n m • n 56 m * v h t ^ u t <t r> . tr, n 56 v 

y 7- h 9 <0 ± # 1 t 7 x 7 - )H» K a C T ill 56 U . tStDt, 7" > 7' )l ® M 3 0 U I 
Cll?X3 0 U I tJDX,, UCC 3 0 0 mM<5No,C I tSt'J>iIffiS (PH6. 9 
) t 1 Z OU I lit, ^iJCI^/-A540U I ( 3 tJiAOU, -1 5°CIC1 0 

^Fli5lll7f ffitairt^. ±5*tP*Sft, 1 0 0 u I 0^B?Xt5$iiDU -Z®B? tt 
. ::c5%7i y-JhXS$?)i o o u l , ii5 o o u I tJoi> s«r t*.. 7- 

>7° J|rtlDir*l*1 OOUl C7i/-JH, «itia^,fet(i)t77>7>:L,7 

. 4 9 0 ntn<5f *StItUt. « 3V , 7*7><i)1 0 mi ? / in I #^ 2ft*R?RJ»t 

ftJX U ^ t <?> t « *P ^ > 7- ;u ^ iTSSU^iStfffJb, *Mi<5tittI6lfe. 

[ 0 0 5 5 ] 50 



cm 
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»:c, ~0. 1 tr?/m I SI<5iIt$f, 0. 5M0NOLOHC7 1 0 

ft # *R U » 31 ^ ^ £ 7 1 Jl, # > 7 U - © IS IS 5X C T * b , 1 0" 1 0 *?*5R5R-&bB» 
U . i57)^>l«?S95 Oil I tf i-7 C «; . tSISl 5 0U I tliDUT 
. 37tC730^SO*i^-hbfe„ ill7Ei^K^ MJ ^/*»iS5 0 U I , 7 ^ 
7?Ss>l£7'> : Ez7^50ul, N^f^zenuh'>»»5 0uitmjt, S B ? it 
»l9**l54Bnm («Sa«eS0nrti) t ,11 5fe L . aft. 5£ it © j8 T h 
* > *f * & "7* 7 . 5~8 0 P?/Nl I 987AJ>iSilC7«iltii7, §g7AJ> 

[ 0 0 5 6 ] 

c h m fly 3 ] e7i*>*^i^) n * 

£ 7 >»U 3 > <9 ^- S ,U 5E t* , )HT9l'J H^. rsftt, ttX»o) 5 tn H f i -7C 
«'), 0. Bml^SRBjKtAD^T.aajX^-yJSiPr-ttfe. 0. 22um<P7«fJU*- 
tIbTHPLCl<57>?iin^. *ICttHP LC!r;i 7 A7J) Z 8 d OcL 

ex5)Av?Fi7^K 3 - 8 0 5 (fljfb«i*t»)tfflu. $110. 6 m I / m l n . 

. IS5 0t> W IC IS R I f $ W 2§ , ^lt^«tt7X-?H^Ufe. *^§T-J-H7tt 
8 L ooLex?^7>I?lP - 8 2 ( « ft * I ti H ) 1 1 1»7 U 
[ 0 0 5 7 ] 

ttwi85r^a>ffttw«(«#)0Jiai** * r , zfti?>x*/-;utin%. - 20 °c 

C»iPU7 1 41. 2fc S U - St B t # *. . i^ilfeiti05mttf i-7Cl'J, «. T 
. ttffil5)l^^ra«ICSfPb7, fr^MtJHfcUfe. 
[ 0 0 5 8 ] 

tt*t«XlEtWHija ailCi'Jl'J, #B*'; 8 25l6*-**l*Ufc. C <9 V ? IS £ U 
« t « — 1 * U £ , # H * «; 8 2%*?*l*U;5.**fS, ^ H C flfUJ 3S ft ^ C <fc V §J 
M . ^ii'J 5 5^i7iSllfc. C9^«ib^ttiB» - 1 >;Ufeo $38 (50 
L) C*lJKZ 0 Ltffli. S U S i> , 1 StcaiUfe. CftCl- 1 <5 B k H 
AD * , 2 4 ID flt ffl M U . «Ut3ftJE.V«ICTH5S*ll«. ± >i * )S IS §Z J* U . tt ffl € it ff J 4 

[ 0 0 5 9 ] 

H ft fl"J 1 C R % £ * £ 7 )l % y Q ft W $J ] 

& §s ( 7 0 L ) CrtHtakSOLtfl]*,. a U S # >4 . ±lEttMfi3iffJf1 5 0 » AO % . 
)§ ff <dk , ±S»ffitt-1 0 7. 5 k » t AD 2. £ . 2 h# IB » 50t?« ttMU7#^i*S 
*J»«CTH»*lt*. ± » t * . i^^liitlib, » SJ * C 1 5 L<5fcr#C 

te sg s i? 7 ;u % y m t tt fc . #i;tifei87i^>iic2«i(i)i? y-^tan^Taiftt 

IB ft , ftj*^ tt T . g7Jli>46 Ot ( t > ? )H ) t #fc . Ki^flJ 1 C«£ I) # W © ft 

» . is7ij >®astt ? 1 wntflyzicftii^w^iss. tt m « i* . ^ 3- § 

2 0^~1^C«fflrtl, * * C - 9 I* , ^^m4^-?^o^.. S Sir » K l£ flJ 1 <S> 75 )* ~? 
[ 0 0 6 0 ] 

s ft flj 2 CR-^/cn^KoKftj 

»&f 7 - 8 9 9 4 0 ?&«9I3R£I1 1 <T~*4Ht«4ffClEtt^n*.^5*C«t 
[ 0 0 6 1 ] 

^ftflj3 ca^asae?^ 

an Jt . *3**#t-*«*»c« u « # ^ 8 ■* in . jftjkttWJQSUfc. m ?x tt w 5& n u 

ft . ft JliV * 8f U T - ^Qfrttfttftfc. 7> It 5fi C 3 ft 1 © 9 9 % X A- 7 )l □ - ;U t AO 2 

t . a eg ^ t tt . iss^ti7, s 5* ;u * > 1 200^ (t>?;n) t » . * > 7- ;u 

8<51 >fC9*ll? >itt, 8eOmnSKnt. * , IXC-!?'!)* 

^ ■ I* 1 OO^tfvUit. 
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[ 0 0 6 2] 

iplE^Effi A 'JgflR^tlfcSflM (B#ffiMME) 9 1 0 0»CZX**ft 

JhVOLQIL-ZttlZ-Z, 4tC7 Z 4^B1» ttfflUte. »**itUfe«lflia[tHC 

i -? + u . 2ft*©x^y-;u-?a:ia^-tt, g7i^>zo^ (t>?i4) ts^. 

3tC-9ii)*^lH[1 6 0 ?J ~? o *L „ 
[ 0 0 6 3 1 

[ s% m ffl 4 ] 7^D5'*l-7>77i7-i?if * 

Kftfll1~4-?#<*:fcfc7>7;i/1 ( j8 ;u * > ) . 7 > 7" ^ 2 (R-^AD>i) . 7 10 

> 7- a, 3 (jJ7*i>') « t>?JH ( jg 7 ^ 7J > ) ioht. t IE <o ?j ft -* r ;u □ 5/ A, 
h7>Z7i7-irSft(!)lS*tl^i. * , v- yy >v -[ * 7 > 7* ;u 2 <z> 1 ■ 1 (a 

* Jt ) ii^»tt>7'A5H7, H* C 81 . 
[ 0 0 6 4 ] 

7U ; /IK-7)'Z7i7-1?liltlta = 

2% ; ; 3 i^S (PH6. 5<Z)50mM l J>^7j | J^A^Ili)il«ffl) 1. 0ml 

1 % 7 v -lb 7- h 'J -7 A 0 . 1 m I 

ffl. 7 ;u □ =/ ;u h 7 > x 7 x 7 - -tr as 5 o u I 

t>?i^XI)S (110. o o 5~2m^/m I ) 5 o u I 

50mMU>l£;t7 7^AlMIj)it(PH6.5) 0 . 1 In I 20 
±sE#*^tiB60T»SftfcB*>5I&5RtSSl*iricA:ri, K * IT t 8 0 II IC ffi it *l » IS 
CUT, 3 7tf 2 0"frBI»itI. 7 3> « a$ l£ ^ t 7 ^ < ^ ffi ^7 T J& ± >i t ? , 

B*siscj; , j*0fUTa;«ific^«u*.i7 , ^»>t7k-?8iBi8fe^-rz. ^©#7x2^ 1 
t /c , jb * }& % m c j; ± as v" ^ * > t 7X * c 7> m t tt 1 . 7 ;u * > t> m. m ft & u> n it 

11*<5±bEB*>RJSJSIC-3UT. 5 5 0 n m<i) D A*S? I$t I . * & . □ > h □ - 

HbT, «; wtk »» © « ft «; c * t an c -5 u t ra * © * ff t ft 7 . m ± m * # 

•J . T IE © a+ * 3 C J: 'J 7 □ ; 7 ^ h 7 > 7 7 x 7 - >S tt © Pi B * t * fH 7 J . 
[ 0 0 6 5 ] 

151 8 m (%) = ( 1 - (A1 - AO) / ( A 3 - A 2 ) 3 XI 00 

ffl b . 30 
AO :Httt£;tnU&»ft®ift£K:B*&Jftl9ll*6fl(l 
A1 = a»t*Jnb*.»^0**fi ; 7 4, 7J > dfr M 
A2 : □ y K □ - ;U ( B * S 16 BPJ *6 » ) 
A3 = □ > h □ - A, ( 7 * > * tt JS ) 
[ 0 0 6 6 ] 

±iew<i*®i&*#i$. Kis*#5oxcsz«»»j6tp]Jffticj; i c 5 o it ^ 

U T * tTv 7 I ( I C 5 0 1t #";J\ 7" ma * >S tt E « ft ^ & I ) ) . 

t>?IHUZOOOU?/ml, t>7^2tt2 4 0 OU^/m I , 7 > 7- 
*8BZ 20 OU>/lfl I . 7>7-iH(J2300U?/ml, 7>?^5tt 1 7 0 0 U 
^/Hd I H^fe. 40 
[ 0 0 6 7 ] 

C « «fc «l 6 3 77 -7if^PSJffffl 

^itfl l Jl-4-?#^tl7o7>7'^1 (fi7AJ>) . "7 > 7* ;U 2 ( R - 7 A □ > $c ) . 7 
>7 13 (. B 7 J\,D y) . 7 > 7- A- 4 (jS7^* >) C 7 II 7 , T IE 0 7J ft "? 7' 7 - 7 ff* 

me w vi ft m t m ^ . * , 7 7 7-^1 n>7^ 2<5 i = 1 ( s * jt ) ae»t7>? 

[ 0 0 6 8 ] 

y ? - 9 ¥fi%w vi ft m Q t&m ■ to ihwmb *LKm*\c s s 3m z %s U 4 y a 

-M>7i- : / 3 >7D7 ( B ?X « * H ) 5. 3 5ml tJ[U. JDiSIWlt, « 
38 5S 0 . !5(niaj;&(7hl/77DyJ7-5i-?>X67 1 5<i)tSlilO. 5m 50 
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I t * A] U , S 7t?2 O^liSttff ?. igft»Ti- ±3*t#»CR*. sit g H 
07-7-7tttt*»t^0**fcB7k-?3lQ]Bfe»U*L«1 0 5t?5st^^itl. ft tt 

ttW«»©tt*miWt5KiD7. II 36 ? *l fe 7- 7 - 9 tt * % <9 5 * w 39 £ e* W J: 'J . )X 
3C«fc«J7*7-i7»JKW*i|*t*ill*-Z. 
[ 0 0 6 9 ] 

?7-!7l^»SJ* ( % ) = (1 - W/ W) XI 0 0 
[ 0 0 7 0 ] 

ttW»«<9««tK««IC*!EU7±iE!lJfct4TU, W ffJ * tff 5 0 % C « 3 « W » <9 * 10 

m i C5 otn#3*c«fe«;sKdft7. 

t>7'iHR 4 0 0 u^/tnl , ^>?;^a:6 3 o u?/m l , -ty-p-hz 

B470UJ/UI I, t>?^4R500U?/tnlt>?^Btt8Z0U»/lnl * S 
[ 0 0 71] 

o 

[ 0 0 7 2] 

% 5fc #J 1 20 
T IB <0 jI £ % t *J tt i£ U T , ^tt^BSfflnBfflffJtKitUfe. 

[KB ] 

7" > 7" ^ 1 ( J8 7 h u y ) 1 

7 7 -f J - 7 1 7 2119 

7 v xl v y m m m. x 7 7 ;u sisi 

[ 0 0 7 3 ] 

31 MA 2 

t>?iH (HiJ>) 1 0 OiiSi 30 

7- > 7* ^ 2 ( R - * A □ > M ) 20I1IP 

7 7 w - 7 1 7 ziiSi 

7' U t> 'J > B§ 115 ft X 7 7 8 i 19 

[ 0 0 7 4 ] 

HJ£#J 3 

t ie © ii 6 «b t a » s Jit a »-? a tt ic js u -? . jtefRffffltttJOx^hz 

t>?;n ( /s 7 h u y ) 3 0 0 ii§ 

7 7 4 J - 7 2 9 0 liSP 40 

0 - □ > at ?x 11 a & 1 0 0 in 

tt >8 ^ tt 7* * x k y > 8 1 0 iisp 

[ 0 0 7 5 ] 

nmm 4 

/Jv * » 1 k □ - y 7 * - f 1 00?, 2 5 0 t , Y - tf V > 1 25?, » 5 * 

. *|y-yZB». R«7>?:Hn, U 7 y 7 6 9- , £ §P 7 5 f . ?LlJik7 0 

^50?, t>?;i 1 ( £ 7' 3 7 ) 29, ifti&'iii 5 OHStlTh'^tiSl, 
JJH £ . W ft IC J; Ji B , SK » , t ft £ o 7 , $fffS^S#S?ftfe«^vFtS 
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